Interleukin-6 induces microglial CX3CR1 expression in the spinal cord after peripheral nerve injury through the activation of p38 MAPK.
Peripheral nerve injury leading to neuropathic pain induces the upregulation of interleukin (IL)-6 and microglial CX3CR1 expression, and activation of p38 mitogen-activated protein kinase (MAPK) in the spinal cord. Here, we investigated whether IL-6 regulates CX3CR1 expression through p38 MAPK activation in the spinal cord in rats with chronic constriction injury (CCI) of the sciatic nerve. Similar temporal changes in the expression of IL-6, phosphorylated p38 MAPK and CX3CR1 were observed following CCI. The increases in CX3CR1 expression, p38 MAPK activation and pain behavior after CCI were suppressed by blocking IL-6 action with a neutralizing antibody, while they were enhanced by supplying exogenous recombinant rat IL-6 (rrIL-6). rrIL-6 also induced increases in spinal CX3CR1 expression, p38 MAPK activation and pain behavior in naive rats without nerve injury. Furthermore, treatment with the p38 MAPK-specific inhibitor, SB203580, suppressed the increase in CX3CR1 expression induced by CCI or rrIL-6 treatment. Finally, blocking CX3CR1 or p38 MAPK activation prevented the development of mechanical allodynia and thermal hyperalgesia induced by CCI or rrIL-6 treatment. These results suggest a new mechanism of neuropathic pain, in which IL-6 induces microglial CX3CR1 expression in the spinal cord through p38 MAPK activation, enhancing the responsiveness of microglia to fractalkine in the spinal cord, thus playing an important role in neuropathic pain after peripheral nerve injury.